The start and the turn are factors that influence performance in different swimming disciplines.
Introduction
The start and the turn are factors that significantly affect performance especially in shorter swimming disciplines. Coaches should pay attention to these factors, because final ranking of swimmers at the end of the race can be very close and could depend on these details. For example, the results of the top events in the sprint disciplines at 50 m confirms this significance. Improving the start can improve the resulting time of a given discipline by up to 0.1 s (Maglischo 2015 According to Maglischo (2015) the turn also affects sports performance. During the 100 m freestyle in long course, the turn can be realized with an underwater phase within 15 m distance, which is 15 % of the whole performance. In the same discipline, but in short course, the athlete must make three turns, which is 45 m in total -in other words 45 % of the total length of the discipline. Maglischo (2015) further states that improving the turn technique can reduce the duration of the discipline by as much as 0.20 s at each turn, which again confirms the significance of this factor. Hay (1984) reports that the turn is a 33 % share of sports performance in short course.
The aim of this study was to find out the relationship of selected time parameters of the start and the turn with sport performance of 100 m and 1 500 m freestyle finalists in the Olympic Games 2016.
Methods
The research group consisted of elite swimmers, participants of the finals of the Rio 2016
Olympic Games in the selected disciplines of freestyle (100 m FSD; 1 500 m FLD). The basic biometric indicators were age, body height, body weight, and point performance. Individual indicators were observed at the time of the Olympic Games. Basic Biometric Indicators were age, body height, body weight, and best point performance (Table 1 and Table 2 ). To clarify the relationship of selected time parameters of the start and the turn with sport performance in 100 m and 1 500 m freestyle disciplines, we used Spearman correlation coefficient, determination coefficient, and T test in linear regression model. Cohen's methodology was used to interpret relationships.
Results and discussion
When analysing the relationship between the achieved time to the 1500m freestyle and the selected time indicators of the start, we did not find any statistically significant relationship even in one of the monitored parameters (Table 3) . The results of our research could be caused by the use of different methodology. For example Mason and Cossor (2000) found a high correlation between the start and the overall performance of the swimmer in almost all swimming disciplines. On the other hand Matúš (2012) found that the start reaction does not have a statistically significant effect on the time reached at a distance of 7.5 or 10 m. Therefore, based on the results, we assume that no start reaction, but the technical handling of the start with subsequent underwater work is ultimately more decisive for the performance.
When analysing the relationships between the achieved times of the 1 500 m freestyle and selected time indicators of turn, we found a statistically significant correlation between the 5 m distance before the turn, the turn, the time at the distance of 15 m after the turn, and time under water after the turn (Table 4) . underwater after the turn. In this case, we assume that during the endurance disciplines the respiratory system demands are higher than in the case of shorter disciplines, so it is more difficult for swimmers to withstand a longer distance under water. As a result, the time spent under water is therefore shorter, as is confirmed by our results, when the average underwater time for a 100 m group was 2.32 s. In the case of the average time in the 1 500 m group it was 1.83 s. However, as in the case of the start, further research is needed to reveal closer relationships.
A statistically significant relationship between the achieved time per 100 m freestyle and the selected time indicators of turn was confirmed in our research only for the indicator of duration of turn (Table 4) . In this case, we assume that due to the equilibrium performance of our group (the difference between the first and the eighth place was 0.83 s), the observed group was too small to show a statistically significant result.
However, as Mason and Cossor (2000) 
Conclusion
The results point out the existing relations between 100 m freestyle and time under water after start and duration of the turn. And for 1 500 m existing relations with time 5 m before the turn, the duration of the turn and time at a distance of 15 m after the turn. Therefore, we recommend to sports practice to include development of speed, power and coordination skills with technical execution of the start and the turn into a regular swimming training.
There is a presumption that, with a higher number of subjects in the investigated group we could reveal a close relationship between the monitored variables and maximum performance at 100 m freestyle. Further research verification is needed to confirm these conclusions. -focus on underwater work after the start and turn.
Practical recommendations for swimming coaches and 1 500 m freestyle swimmers:
-regularly improve the turn technique,
-develop the explosive power of the lower limbs and abdominal muscles which determine the fast turn.
